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Exhibit "A" 

Jfo toe specification, page 8, lines 5, 6 and 8 on page 9, amend the paragraph to now read: 
Referring specifically to Figure 1 A and IB of the drawings, schematic flow diagrams 2 
and 2' are disclosed, these diagrams each schematically including several sections arranged 
successively and substantially in-line to produce the unified novel carded filter media 3 and 3' 
such as disclosed in Figures 2 and 3 respectively of the drawings. The disclosed flow-diagrams, 
each broadly includes four sections - namely, the mixer-blender sections 4 and 4', the carding 
sections 6 and 6*, the heating sections 7 and T and the calendaring sections 8 and 8'. Mixer- 
blender section 4, as shown in Figure 1 A, discloses three spaced mixer-blenders 9, 1 1 and 12. 
These mixer-blenders 9, 11 and 12 can be arranged with the outlets at different spaced levels to 
feed well blended chopped fibers of selected sizes to endless collector belts 13, 14 and 16, 
respectively spaced at different selected levels to cooperate respectfully with the outlets of 
mixer-blenders 9, 11 and 12. Spaced belts 17, 18 and 19 of selected thickness layers of well 
blended chopped fiber filter media mats are formed respectively on endless collector belts 13, 14 
and 16 and are passed to the carding section 6. In a manner generally known in the art and not 
shown herein, chopped fibers measuring approximately one half (1/2) inches to one and two (2) 
inches in length of selected coarse to fine deniers, as determined in accordance with the present 
invention described hereinafter are passed to mixer-blenders 9, 11, and 12, respectively, from 
hopper feeders, beater openers, conveyor fans, fine openers and vibra feeders. In accordance 
with tite present invention and based on environmental conditions toe fibers fed to mixer- 
blenders 9, 1 1 and 12 can be of several combinations of coarse fibers, intermediate fibers and 
fine fiber layers. For example, when two layers of media are involved combinations of either 
coarse fibers and intermediate or fine fibers or even intermediate and fine fibers can be 
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employed. When three layers of media are involved combinations of coarse fibers intermediate 
fibers, and fine fibers can be employed. A "coarse media" layer of selected thickness with all 
fibers measuring approximately between one half to two (1/2 -2) inches in fiber length 
advantageously is considered to be of approximately thirty (30) percent fifteen (15) denier fibers, 
of approximately thirty (30) percent six (6) denier fibers and of approximately forty (40) percent 
of six (6) denier low melt fibers. An "intermediate media" layer with all fibers measuring 
approximately between one-half to two (1/2 - 2) inches in fiber length advantageously is 
considered to be of approximately forty (40) percent six (6) denier fibers, of ten (10) percent 
three (3) denier fibers and fifty (50) percent four (4) denier low melt fibers. A "fine media" layer 
with all fibers measuring approximately between one half to two (1/2 - 2) inches in fiber length 
advantageously is considered to be of approximately forty (40) percent three (3) denier fibers, 
ten (10) percent one (1) denier fibers and fifty (50) percent four (4) denier low melt fibers. In the 
carding section 6 of Figure 1A, three spaced carding roll assemblies 21, 22 and 23 are shown. 
Each assembly includes a spaced main carding roll 24, 26, and 27, respectively, with each having 
a cooperating smaller semi-random carding roll 28, 29 and 31, respectively. Suitable guide roll 
sets 32, 33 and 34, respectively, are provided with each carding roll assembly 21 and 21 1 , 22 and 
23 respectfully to insure that the spaced carded fibrous filter media belts are properly passed in 
spaced alignment to heating section 7 and through the spaced open-ended heating oven 37 and 
3T and spaced calendaring section 8 which includes the cooperating spaced upper and lower 
calendaring rolls 38 and 38'. 
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Claim 1, amend to read as follows: 




1 .) A multi-thickness filter media comprising a combination of at least two 
successive adjacent face-to-face thicknesses of selected filter fiber sizes with each thickness 
having fiber sizes so that the pore size characteristics of one thickness differs from that of an 
adjacent thickness with said fibers of one thickness being comparatively finer than said fibers of 
said other thickness and with the fiber sizes and pore sizes of said successive adjacent face-to- 
face thicknesses of fibers being calculated including factors of thicknesses and relative pore sizes 
of each layer to take in to account the differences in thickness, porosity, pore and fiber sizes 
between layers with said porosity in such an arrangement comprising the ratio of pore volume to 
the total volume of filter media so that the overall average pore size of toe combined successive 
thicknesses is smaller than that of the average overall pore size of that of the finest fiber 
thickness, so as to optimize filtration performance efficiency. 




Claim 18, amend to read as follows: 

18.) A multi-thickness filter media comprising at least three different fiber sizes in 
successive horizontally extending adjacent face-to-face independent thicknesses of carded, 
chopped fibers, said carded, chopped fibers of each independent thickness having a combination 
of fibers and pore size characteristics with the carded, chopped fibers of each independent 
thickness being substantially opened and aligned, the fiber size characteristics from downstream 
toward upstream thicknesses being approximately one to four (1-4), six (6) and at least twenty 
(20) denier* from downstream finer denier thickness toward said upstream coarser thicknesses, 
with pore sizes increasing from the finer downstream lower denier thickness toward the coarser 
upstream higher denier thickness; said adjacent face-to-face thicknesses being bonded by a 
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selected acrylic binder, the carded fibers in said thicknesses being calculated including factors of 
thicknesses, porosity, pore and fiber sizes of each layer to lake in to account the differences in 
thickness pore and fiber sizes between layers with said porosity in such an arrangement 
comprising the ratio of pore volume to the total volume of filter media so that the overall average 
pore size of that of adjacent successive thicknesses is smaller than that of the average overall 
pore size of said independent finest fiber thickness calculated by the formulas expressed: 




wherein the porosity "a" is the ratio of the pore volume to the total volume of medium, is the 
summation from 1" - 1 to n, and "M" is the mean flow pore diameter of the filter media 
thicknesses and with the air frazier permeability of said three thicknesses filter medium being 
expressed by the formula: 



wherein V is air frazier, fluid velocity, in cfin/square foot, the porosity, "a" is the ratio of the 
pore volume to the total volume of media; and "2" is the su mmation from T = l ton^ 



Claim 19, amend to read as follows: 

A methc^of manufacturing filter media comprising: collecting a first 




independent measured thicWss weight of chopped fibers in a mixer-blender zone, said first 
independent measured thickn^s weight of chopped fibers being of selected denier and pore size; 
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coUecting at least a second independent Measured thickness weight of chopped fibers in a mixer- 
blender zone to be successively joined id overlying face-to-faoe thicknesses relation with said 
first measured thickness weight of choppW fibers, said second measured thickness weight of 
\// chopped fibers being of selected denier aid pore size different from said denier and pore sizes of 
rJa said first measured thickness weight of chipped fibers with said fibers of one independent 
)C ^ thickness being finer than said fibers of said other independent thicknesses; passing said first and 
/ ^ second measured thickness weights to a catding zone to open and align said chopped fibers in 
' eachsaidsuccessivelyjomedfilterm^ 




maximize particulate dirt holding capacity 



and to increase efficiency with the thicknesses being 



calculated with an arrangement including factors of thicknesses, pore and fiber sizes of each 
layer to take in to account the differences ii thickness, porosity, pore and fiber sizes between 
layers with said porosity in such an arrangeUent comprising the ratio of pore volume to the total 
volume of filter media so mat the overall aJerage pore size of that of successive face-to-face 
thicknesses is smaller than that of the average overall pore size of the independent finest fiber 
thicknesses. 




Claim 27, amend to read as follows: 

A method of manufacturing multi-layered filter media comprising: collecting inT" 
mixer-blender zone aMeast a first and second layer of chopped fibers in separate independent 
thickness layers, each la\er of filter media being of measured weight with at least one layer 
being of low melt fibers witft^aid fibers of one independent layer being finer than said fibers of 
said other independent layer fibers: passing each layer through a carding zone including separate 
successive carding zone sections fbkeach to open and align the fibers of each layer and to 
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position the first ancj second layers in adjacent face-to-face relation; passing said adjacent face- 
to-face layers to a hiating zone of sufficient heat to melt bind said layers in fast relation, said 
carded fibers in said bonded layers being calculated including factors of thicknesses, pore and 
fiber sizes of each layel to take in to account the differences in thickness, porosity, pore and fiber 
sizes between layers w\th said porosity in such an arrangement comprising the ratio of pore 
volume to the total volunie of filter media so that the overall average pore size of the majority of 
pores of combined adjaclt successive layers is smaller than that of ihe average overall pore size 
of the majority of pores o^ said independent finest fiber thickness layer calculated by formulas 
expressed: 



and 



with the porosity "6" is the Ltio of pore volume to the total volume of medium, "2" is the 
summation from 'T - 1 to n, and "M" is the mean flow pore diameter of the filter media layers 
and V is fluid velocity in cubiAfeet per minute over square feet (cfm/sq. ft). 



Claim 28, add to read as follows: 



^ A method oV calculating filter media including at least two successive adjacent 
face-to-face upstream and downstream layers of filter media so as to optimize filtration 
performance efficiency comprising: selecting and facing - at least two successive layers of face- 
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to-face filter media it> that the fiber and pore size characteristics of one layer differs from the 
fiber and pore size characteristics of the other layer with the fibers of said downstream layer 
upstream layer, said selected and facing upstream and downstream layers 
a formula taking into account the differences in said upstream and 



being finer than saidy 
being calculated in 



downstream layers 



aid 




the factor differences of thickness, pore and fiber sizes and die porosity 
of pore volume to the total volume of filter media so that the overall 



erage pore size of the combined successive upstream and downstream layers of filter media is 



comprised of the rati* > 



smaller than that of the 



Claim 29, add 



overall pore size of that finest fiber downstream layer. 



t > read as follows: 



29. ) The method of Claim 28, wherein said fibers of each layer are carded, chopped, 
and substantially opene 1 and aligned. 

Claim 30, add tt read as follows: 

30. ) The method of Claim 28, wherein the selected fiber characteristics of one filter 
media layer is less than size (6) denier and the other is at least six (6) denier. 



Claim 3 1, add to read as follows: 

31.) The method of Claim 28, wherein there are at least three (3) different denier fibers 
with the denier characteristics of each being approximately one to four (1-4), six (6) and at least 
twenty (20) respectively. 



Claim 32, add to read as follows: 
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32.) Hie 



nethod of Claim 28, wherein said combined layers of filter media are 



integral. 




Claim 33, add to read as follows: 
33.) The Method of Claim 28, wherein said layers being of separate fart-to-face 

thicknesses. 



Claim 34, add 



bonding means betwe 



o read as follows: 



34.) The mdthod of Claim 37, said face-to-face layers of filter media including layer 



said faces. 



Claim 35, add tdread as follows; 

35. ) The filtenmedia of Claim 34, said fibere having low melt characteristics with said 
layer bonding means comprising a thermal binding. 

Claim 36, add to read as follows: 

36. ) The method of Claim 35, said layer bonding means comprising a chemical 
binding agent. 

Claim37, add to rea^ as follows: 

37. ) The method 6f Claim 36, said chemical binding agent being an acrylic binder 
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Claim 38, add to read as follows: 

38.) The Aiethod of Claim 28, wherein said successive laye* extend horizontally, with 
the upstream thicknU layer of said combined successive thicknesses layer* being of higher 
porosity and higher dfenier characteristics than a downstream thickness layer. 




Claim 39, add tb read as follows; 

39. ) The methpd of Claim 28, wherein the average pore size of said layered filter 
media is expressed by tijie formula; 

1 I » 1 

wherein the porosity V 5s the ratio of the pore volume to the total volume of medium, is the 
summation from "i n = 1 tb n, and "NT is the mean flow pore diameter of the filter media layeis. 

Claim 40, add to rtad as follows: 

40. ) The methoq of Claim 28, wherein the air frazier permeability of layered media is 
expressed by the formula: 

1 n 1 



wherein V is air frazier, fluid velocity, in cfin/square foot, the porosity, "e" is the ratio of pore 
volume to the total volume on medium; and u £" is the summation from u i" = 1 to n. 



Claim 41, odd to read ak follows: 
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41 ) The mkh d of Claim 28, wherein said layered thicknesses comprise a coarse 
layered thickness andfan intermediate layered thickness of fibers all of approximately one to two 
(1-2) inches in lengthWith the coarse layer thickness advantageously approximately comprised 
of thirty (30) percent fifteen (15) denier fibers, thirty (30) percent six (6) denier fibers and forty 
(40) percent six (6) deiier low melt fibers and the intermediate layer thickness advantageously 
comprised approximately of forty (40) percent six (6) denier fibers, ten (10) percent three (3) 
denier fibers and fifty (3|0) percent four (4) denier low melt fibers. 

Claim 42, add to read as follows: 

42.) The method of Claim 28, wherein said layer thicknesses comprise a coarse layer 
thickness and a fine layer thickness of fibers all of approximately one half to two (1/2 -2) inches 
in length with the coarsi layer thickness advantageously comprised approximately of thirty (30) 
percent fifteen (15) denifer fibers, thirty (30) percent six (6) denier fibers and forty (40) percent 
six (6) denier low milt fibers and the fine layer thickness advantageously comprised 
approximately of forty (40) percent three (3) denier fibers, ten (10) percent one (1) denier fibers 
and fifty (50) percent twol(2) denier low melt fibers. 



Claim 43, add to rdad as follows: 

43.) The method of Claim 28, wherein said layer thicknesses comprise a coarse layer 
thickness, an intermediate ikyer thickness and a fine layer thickness all of approximately one half 
to two (1/2 - 2) inches in Asngth with the coarse layer thickness advantageously approximately 
comprised thirty (30) perceit fifteen (15) denier fibers, thirty (30) percent six (6) denier fibers 
and forty (40) percent six\ (6) denier low mek fibers; the intermediate layer thickness 
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advantageously comprised of approximately forty (40) percent six (6) denier fibers, ten (10) 
percent three (3) deniel fibers and fifty (50) percent four (4) denier low melt fibers; and, the fine 
layer thickness advantkgeously comprised approximately of forty (40) percent three (3) denier 
ibers, ten (10) percentile (1) denier fibers and fifty (50) percent two (2) denier low melt fibers. 

Claim 44, add td read as follows: 

44.) The method of Claim 28, wherein said layer thicknesses comprise an intermediate 
layer thickness and a file layer thickness of fibers all of approximately one half to two (1/2 - 2) 
inches in length witl the intermediate layer thickness advantageously comprised of 
approximately forty (40 percent six (6) denier fibers, ten (10) percent three (3) denier fibers and 
fifty (50) percent four (4) denier low melt fibers; and, the fine layer thickness advantageously 
comprised approximate! of forty (40) percent three (3) denier fibers, ten (10) percent one (1) 



denier fibers and fifty (5 



>) percent four (4) denier low melt fibers. 
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